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IntroductiOn /
Mandibular reconstructions are important and tndispensable
surgical proCedures ■n the patients w■th man,ユbular neoplastic  ′
lesion.  The autogenous)bone transplantation from the iliac    ′
crest has been w■dely ,cCepted[lor the reconstruction of the
l         l    l
mandibu■ar bone defect to atta■n the functional and cosmetic      l
recovery of the Fac■al and mandibular structures.  The Functional
recovery should be We■l cons■dered in such surgical  andibul,T
reconstruction, wbi■e jaw functiOns espeC■al■y masticatory
activ■ty arter mandibular reconstruction have not been we■1
studied yet.  In thё present artiCle, mastiCatbry funCtiOns
after mandibular reconstruction were studied recording and
analyzing electromyographiC actiVitie3 0f jaW masC■es, maXitllum
biting force and lllastiCatory efficioncy ■n p iehts with tnandibu■a,′
reconstruction, and the C■iniCal significance Of the Findings
is discussed.
Mater■als and Methods
Sixteen subjects'Out oF 100 patients: ranged frotn 20 to 68
`
― ■ ―
1   .   `
・ ゥ
years o■d, Were se■ectedo   They v■5■ted the Oral Surgery
Clinic of OSaka University Dental School from 1955 t0 1968     ‐
10 get the hemi and partial mandibulectomy◆  Among these sub―
jects 12 patients Were with bOne transp■antatlon and し p tient
were w■thout bone transplantationo  Twenty―s■x years old three ´
」apanese male subjects with normal oCClusion were examined
as the control, and a preoperatiVe recording was a■50 perforuled
in one patient as tte contr。1.  Clinical finding5 0f the Fationt豊
in the present report are summarized in Table I.  The subjects
were c■ass■fied into fOЧr roupS ■n regよrd to l,e typell_ f  ｀.
mandibulectom, and With Oi Without bone transp■antatioA {Fig. I).
Group l is the case lJ■th  segment reseCtiOn at median and｀｀  ｀       . 1    1
mental part Of the maldible with iliaC bOne tran,p■antation.
Group 2 is with segment resection of the angle rこgion/1。f the   . 
‐
mandible w■th iliac bOne transplantation゛  Group 3 g w■th   ψ
and the ramu3 0f the tllandib10 ‐ |hemimandibulectomy of the anglo
(including cOndyle head and musCular process)with iliac bOne
transplantatiOn.  Group tt iS the Cage W■th mandibulectOtny  .
I
w■thout bOne transplantation.
Table工.
Fig.  工.
ElectrOmyograpby                                、    .         ′
FOr the recording of electrica■ actiVities of the jaw
muscles, a tWelvechannel e19CtrOmyograph w■th an ink―Wr■ting
recorder and FishhoOkShaped surface e■ectrOde (K wamura)・ Were
masseter muscle, the anter■or,usedo  Electromyogr phs OF the
medial and pOster■or parts OF the te口jora■ musc10 and thP
?
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?
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，
digastr■c muscle were recorded s■multaneously in the loFt and
rigbt sides under the rest position of the mandible and during
powerful biting, powerful mandibu■a  openi g, ■ teral tnandibular
movement, chewinなpeanutS and lnaximum bitinge
/
?
?
?
?
?
Maximum biting force
The maximum biting force wag nteasured
biting Zonde us■g the condenser method。
C■inital findings  ′
Front and lateral v■ew of
facia■ appearance (Fig. II, A):
bon, Continuation the alveolar
general■y flat and poor in the
electriCal■y by
the Face showed satisfactory good
but irrespectiVe of a good
ridges (Fig. II,ヽB and C)Were
reconstructed pati9 ts・      .
Masticatory erficiency                        '      I       .
Peanuts (3。Og) were used as the test materia■9イfOr th9   ｀1
measurement of masticatory eFfic■ency, and aFter 20 strokes of
mastication the test mater■al  wereヽt k n out to、be s■eved in
10 mesh screens.  They were ■eftユヽn the Oven respective■y for
、l    o
about four hours at ■00 C and transfered into the dec■cator
for two hours.  The volume of the.dry rema■n■ng partic■o3 0n  ´
the ■O mesh screen was,calculated fol■owing th6 silllp■el sievifg
method (Man■y).2                              ‐
Resu■ts
??
??
|
/
/
E■ectroulyOgraphic
 ｀    Figo II
aCtiV■t es of masticatory muscles
?
????
?
??
??，??
?
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(a)SpOntaneOus discharges of masticatory muscles at the
re_・t pos■tiOn or the mandible。
Spontaneous discharges OF masticatory tnuscles at the ro3t
stage of the mandible were examined in three normal subjects
(Fig. II工). In the nOrmal subjects, 01ectromyOgraphic activities  l
■n the anteriOr and medial parts OF the temporal musc10s ■n
both s■des revealed a slight discharges and thOse oF another
elevatOr muscles, such as, activities OF the magseter and pOste110r
tempOral mug。10g wOre almOst gi10nt.  In the regected gubieCt   i
without bOne transplantatiOn (patient NO. 15 in the Grou` し), ｀ |
l electromyographic recOrding rrom the anteriOrノtelllporal musc10      ィ ■t.′
■n the unoperatel S■de shOwed abnormal■y increagel spOntaneous    ′
discharges (Fig. 工I工, D).  spOntan00us digchergesI、in the normal   1    1
and reconstructed subjects are summar■zed in Tab10 11.  The         ´
majoritie3 0F electrOtuyOgraphic activities in the reёonstru6ted  ' 11、
patients (Group l,2,3) showed a slight discharge in the eletaごor
muscles, 1.eo masseter, anter■Or, medial and poster■or temporal.       ´
muscleso  Five patients in the reconstructed grOup (Group 2 and
3), showed increased dischargesI OF digastric tlluscles in both
s■de, thOugh irrespong■ve tO detectable distharges ■n the nortllal     , /
subjecte  There were no differences between operated and unoperated  .′
sides oF the reconstructed mandible (Group ■,2,3)in the ulagnitude 1/.
Of the spontaneous discharges OF masticatory muscles.
/
′
Tl
′             Table II
Fig。 ■工工
(b)Electrontyographic activitiOs (EMG)
during FOrced biting:
oF masticatory muscles
_ll_
Tne subjects Were requested to bite pOWerfully for about    '
5 Secondso  As shown in Fig. IV, in the normal Subject, during
powerful biting, the ulasseter musC■e and th  anteror, tHled ia■
and pOster■or part3 0f the tempora■ musC10, and the digastr■c
muscle were rather "silente, in both Sides.  Thelulaximum amplitudb
Of EMG OF the subjects in all をroupS during poWerfu■ biting    i
■s s ulnma r■zed in Tab■e III.  In ■ost Cases of the reconstructed
patients (Group l,2,3)EMG aCtiVities of e■evator muscl ,     ,
such as magseter ムnd all the three parts Of the tenlporal`りuSCle,
were remarkably bigh as Well as in the nOrmal Subject.  01 thei
Other hand, the EMCr activ■ty of elevator uluscles in the operated
side was Very ieak (Fig. IV, C)in the OrOup し, with reSectiOn  ィ
of the mandib■e anと
・
Without bone、tra sp■antatiOn (N9. 13, 1し   '
and 15 0f Group し).  Distinct appearenCe of tlluscle ,ctiVities
Wa3 0btained in the case (N。. ■3, Group.し) Of the‐bOnσ trans―
ヤ
p■antation twO years after mandibulo9tOmy cOmparintt tO pre―
′
tranSp■antatiOn (Fig. IV, C and C.).     |
Table III
(c)EMG actiVities
open■■g oF the mouth.
Fig. IV
of tnastiCatory musc10s dur■ng powerful
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The compar■30n
mastiCatory muscles
maximum opening were
subject, EMG Of the
(Fig. V: A):  In all
of magnitud0 0f EMG activities of the
during powerfu1 0pening and ranges of the
sumula ized in Table ttV.  In ithe norma■   . 1
digagtric muscle displayed very high actiVity
,patients, eXCept fOr the case Of median
‐5-
part segment resection withOut bOne transplantation (NO: 16),   I
EMG oF the digastric tllus61e sbowed very bigh actiVities and
any disturbances oF tllouth open■ng were not observedo  HOWever,
exceptional Case (NO. ■6), ■ctr myographic actiVities of
the digastriC muscle was Weak and rango oF the mouth opening
WaS a150 1im■ted to 2。5Cm.  S■ight ■ateral deviation to operated
side was a■ways observed in al■ theisubjectg during poWerful
open■g.                                                ‐
'・｀        Tab■e IV
ヽ
Fig. V
(d)EMG actiVities of utasticatory tnusclos and
lateral deviation oF the mandiblo。               、
The actiV■ies of tnastiCato■y musc■es iF t'7 n°Fma■an,
reconstructed subjёCts d ring latera■■OVementiof the mandib■e
and the range Of lateral deviatiOn of the mandible´
´are shown   i
in Table V.  In the normal subject, the ipsilateral tllasseterダ
and digastric muscles, the three parts of the tetllporal tnusC10
and the contralateral digastr■C musCle ■ncreased the■r actiV■ties
during lateral ■OVement Of the mandible (Fig: 竃 : A: AI).  In
the reconstructed patients, olectromyographic actiV■ties Of the t
masticatory muscles ■n a■l CaSes Were near■y th  Sanle as the
normal subjeCt(Table V, Fig. VI, B, BO).  The range Of the
■ateral movement Was O。7Cm to bOth S■des ln the median recon―
structed subject (NO. 2, Group l)as similar as that Of the
normal subjeCt, and there wag n° iStu banCes of the ■ateral
movement.  In the caSes of hemimandibulectomy and partia■  , ｀
/
reseCtiOn inCluding Qandibular angle
ヽ
-6ニ
/             ´
1      /
′       1‐｀「
range Of
(Gro p 2,3,し):|′the lat`ra■
|  (
T
??
?
?
?
?
mandibular movement to the unoperated nortllal s■de was stro gly
restricted irrespecting with Or without bone transp■anta i n.
/Tab10 V
Table VI
(e)E■ectromyographic attlVities (EM,)Of mJsticatory
????
?????」?????
??
muscles during chewing。                       .            :
EM0 0f masticatory tnuscles in nOrmal and treated subjects i
during chewing are shown in Table V工.  In the normal subject,    .
the masseter〉digユstr■c and threel parts of temporar muscles 、
exhibltbd an prom■nent increased aCtiV■ty, nd there were regu■ar
rhysm and reciprocal reユati nShips between the activ■ties of
closing muscles and opening musc■os (rigo vI■, A):  In tnost      i
Of the rec:nstructed patients (こ「 oup ■,2,3)l hl lsame responses   '
as the contro■ We e obta■ned as shOWn ■n Table VI and Fig. VII, ‐
B.  But, on the COntrast: the actiVitieg of the individual   ッ
muscle in the resected side of mandible without bone transplan― ‐
tation (Group 4)were markedly decreased and at the same time
those ■n the normal s■dew´ere slightly decreased too     l
(table VII Fig. VIII C):  In the case oF segment reseCtiOn
(NO。 ■3 inG｀roup し)with bone transplantation two years
after mandibuloctomy, muscle activ■ties of the reconstructed
s■de was character■sticaly increased afterヽ■liac bone     ..
transp■antation (Fig. VIII CI).
Tablo V工
Fig. VII
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Maximum biting force′  、
Maximum biting、forcethe pFemolar and molar■ n regユOns and
- 7 ‐
EMG Of masticatory tnusc■es during maЖimum biting are shown in
Tab10 V工工.  In the norma■subject, maximum biting forco of the
molar tooth was ●9kg nd that oF premolar 35kg, and high activitiog
of the tested elevator musc■os w e ob30rVed (Fig. VIII, A).
As shOwn in Tab■e V工, maximum biting foroo and masticatory      l
/
musc■es activitios wore the Satne ag norma■ subject in the  、 ′
prooperated case (NO。■).  In the reconstructed cage (Group l,
2,3) there were obvious differences whether the petiOnt had     l,
natural tooth or prosthogis in tho operated sido.  In the
reconstructed patient NO。9 whO had natural tooth high musc、 e  it
activities and a strong biting forco(n20kg)●ere nOted   ,  I ヵ
_ 1_卜1 _   ■|′__
(Table VII).  H owever, in the reconstruct,d patiQnt (Group 3,     ヽ
NO。 6)with denture, a decreaged■lluscl  actiVity・and a 10W
biting forcL (1げ 3kg)were fOund (Table VII)with tenderness
oF denture underlying mucous tnetnbranei  Coulparing the recorded    ・ヽ
tnuscle actiV■ties and IElax■tElutll biting force ■n 6 patients,          .
there wag no sign■ficant differences according to the reconstruCted
part of the nlandib19.  T'i CaseS °f mandibu)ectOmy W・thout bone
transplantatiOn (Group し)showed a 10W maximum biting force,
though they had natura■ tooth in the operated ,ide.  In tho         l
patient NO。 19 in Group し wbo bad bOne transplantatlon tWO years
aFter mandibulectomy actiV■tiOs in elevator musclos and utax■t um.  ′
biting force were sign■ficantly increaged aFter bone trangplantation
(Fig. VIII, C and D).                             ″             ,  '
Tab10 VII
Fig. VIII
-8-
??
Masticatory effic■oncy
Magticatory efficiency and numberg of the natural teeth
in the mandib■e were summarized in Table VIII.  Masticatory
efFic■ency OF the normal subject wag 66ヴ;, ut hat of the      ,
reconstructed gubject (Group l,2,3)Was lower than the norma■
subject, and these resultO Were influenced by the numbers oF
natura■ teeth espec■ally molar tooth presented in the a■voolar i
bone of the mandiblo and also by the occlusion, however they  ,
wereメfnfluenced bi reconstructed parte  FOr example, in the
rcconstructed patient (N6。 8 n Group 3)WbO has ■  natural
teeth presented oF the Feconstructed mandible and good oCClus■on
tl■e masticatory effi9iency wag 47.4/・, however in｀the patient
NO。 7 in Group 2 who had 12 natural teeth but ulalocclus■on due
to the mandibular dev■ation by reconstruction the lllasticatory
efficienCy wag only 10/・{Tablo VIttI).  All patient in Oroup Iじ
cOuld not bite peanuts。
Table VIII
/
?
?
?
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Discussion
activaities of utasticatOry tlluscles and jaw
?
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?
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E■ectromyographic
■ovement.                                                         ′
/
EMG is a conVentional method tO ana■yse the masticatory      ′
muscle activity, and most Of these studios have beon concerned
with masticatOry activities under varioug positiong and mOVeulents
oF mandibu■ar bone in gubjeCtg With natura■ dentition, ma■ocCl●sion,
denture wearer, ten3pop oma nd ibu■ar io■nt ankylosis. ~・5      1
-9- 、｀
| .      The Function or jaw muscles in resected and reconstructed         ,
l        mandibles hag not yet been gtudied clinically with phys■ologica
l:it      Standpoints.                                                        /
1 ,            工n resting position of the nortnal subject, it has been
accepted that a slight discharge oF the anter■or and media■    '
・        part3 0f the temporal tnuscle and an ab30nCe Or electr■ca■
_         activ■ty or the masseter and digastr■c muscles and posterior
i        part oF the temporal muscles.・°  However gevera■in ,stigators .|, |ヽ  ′ ′、
li        bave reported e■octrica1 00silen9o" in thO magseter,′temporal
:l       muscles in the normal subject.8,9115 .n the present‐study: ′キ i     ″  |
|:        slight electromyographic activ■ties oF elev tor musc■og wero       '  1
・        observed in ■ost cages of reconstructed patients 、as ■n the
l    i    nOrmal subject.  However in 5 Cざbes Out Of 16 patients, a
_slight increasing discharge oF the digastric muscle wag recorded i
and in the resected patient Without bone transplantation (Group    .
「        し, NO. 15)EMG showed bigh activities in the anterior and
i        medial temporal ■luscles of normal s■de and the s■lenCe of
actiV■ties oF elevator muscles oF resected s■de.  It has been
・        concluded that slight electromyographic activities of elevator    .     /
/
i        muscles are due tO the proprioceptic reflex of the eleVator          l ′
・        muscles hangiig the mandible. 7,18,19  .n these cases the pro―        
1l       prioceptic reflex in the rest position was di30rdered by the       r′
changing of receptors of periodontium, condy■e bead a d tnuscles
.        are cons■d red to be reFormed.
・           During poWerful biting in the present study, the remarkablo
:i       eleCtrOmy9graphiC activities OF masseter and three parts .of the
,        temporal muscle were observed in the normal subject as it was
|■ .11.I:二1■崚量
?
?
??
‐ 10 ‐
prevlously reported. 96,119 ■3 Analyzing the electromyographic
actiV■ties of masticatory tlluscles ■t has been mentioned that
in the cage oF tetllporo―mandibu■ar joint ankylosig a low activity
oF elevator mus01os during powerful biting seemed to indicate
the disuse muscle atropby。 I However ■n the reconstructed      l
patients obV■Ous activ■es Of masseter, anter■or, medial and
poster■or part5 0F temporal muscles were recorded as wel■ as
in the normal subjeCt.  The Finding3 0btained from the present
イ｀               ン1 ●
study indicated that the masticatory muscles separated from
mandible by surgery and reattached to the transp■antOd bone  ｀i、
have atta■ned functiona. recovery. On the contrary the EMG
actiVities of elovatOr muscles in the mandibuiar respected
patients Without bone transplant,tiOn werelobseFVed ag reported .
prev■ously, ° the acliv.ties were extretllely lower than that
of normal or reconstructed subjects.  In the present experi■on
■t is considered that a ■ittle ctiv■ty of e■evator_tnus c■esメ・
w■th logs oF attachment to mandible ■n he resect d patient
■s due to control of centr■■ nerVous system。 1
1t is stated that digastr■c musc■e show high―actiV■ties
/
????????―??，?．??
?」??、
in the norma■ subject during forced opening.  In the reconstructed l /
●                                                                                                  ヽ
patients(Gloup l,21'3)including the patients NO. 2, 3: 5: 6       '
(Group 2, 3)WhOSe digastric tHluscle were injuried by segment     /
resection, prominent EMG actiVities oF digastr、ic muscle dur ng
powerful opening were found as We■l ag in the norma■ ubject    i
and any disturbances of moぃth opening wore not foundo  This
resu■t indiCates that the Function oF digastric musclo 13
active ag nOrmal subject,.on l,O ρOntrary  electrica■ a iVity
. 1   1 1            ・ '
1     1     ′  ヽ                   ′
― ■1 - ⅢⅢすltil:■■■|)1l11  ~
パヽタ
ー
Of digastric uluscl, in the patient NO` 15 (Group年)iwith     l｀パ
resection of uledian part OF mandib■e w■thout bone transplantation
is "silent" whiCh suggest that digastric muscle is devoid
of its function.
In the all patients any disturbances oF tnouth opening
were not Found but al■ patients w■h hem■mandibulectomy including
mandibular condyle and partial resection (Group 2,3,4)Showed  ´.、
lateral dev■ation、to the operated gide during open■ng of    ′
 ヽ                                                                      .
mouth.  It is interesting and important Fact that 夕ht range 、
1     、     ｀
Or the ■ateral deviation during mouth opening is thel Same
between ■n the patientョ whose condy■es were r etna■ned and in
the patients whose condy■es were reconstructed. く｀
~｀
｀            1     1
Dur■ng lateral movement of mandib■e, it has been reported
that an obV■ous EMG actiVity of the three parts or temporal
muscles and a s■ight activ■ty in the digastr■c and lmaSSeterジレ
muscles were recorded.8,■1,13  The findings of EMG from the
present experiment Withi respectitO the norma■subj Ct and tO
the reconstructed patient were obtained game responses  as
prev■ous■y reported and it iS COncluded that the tnuscle actiV■y
d ur■ng lateral movement in the reconstructed ulandiblo ■s al■oSt
as aCtiVe as in the nortna■ subjecte  Concerning the ■atera■       //
movement tO the unoperated side in reconstructed patients        
′
(Group 2,3), there wag nOtab■e disturbances of the ■OVeulent
though the muscle actiV■ty is nearly the same as in the normal
subject.  This pheno■lenon is COnsidered to be accounted for 、
an ■nfluence by ■itn■tation of ulovement of concy10 head oF
/
．
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operated s■de.  In the patientsGroup 2 whose condyle  and
externa■ pterygoidの IItuscle which are important to latera■
movement are rema■ned, al■ost the same disturbance was observed
as in the patients of Group 3 With recon,tructed condyle.        :
|
These Findings indicate that during mandibular reconstructiOn
tbe position oF mandibular condyle is changed and is Fixed    l
w■th transplanted bone under the alterative and unphys■ologic l″
position.  Expec1lng the recOvery of jaw tnovement we have   ヽ ´ '
tr■ed to rema■n the condyle bёad but,w■hout correct reposition
of the condyle, the sa■le disturbance ag ■  condylectonty lw■11
be cons■dered to occure`         ´
・ Regarding the tlluscle activity curiig‐ChewinL in the normal   :｀
｀｀
｀          1    1             
‐…     …
subject there are marked EMG actiVities of masseter, three
parts of temporal and digastr■c musc■e w■th co―perative relation―
ships between the closing and opening muscles as previously シ      |
reported。22  These findings in the reconstructed patients
(Group l,2,3) are similar to those in the normal subject  and
■t is supposed that the function31 reCOvery of_reattached          i
masticatory muscles are almost the same ag in the norma■ subject.
It is natural that the cases (Group し) Of resected tllandible       .
w■thout bone transplantation displayed very low activ■ties of    /
masticatory muscles espec■a ly in the operated s■d .  Every      
′
patients ■  Group し oou■d not bite peanuts haV■ng sound half
of mandib■e and tllasticatory muscle of unresected s■de,  These      .
find ings ■ diCate that the defect of mandib■ whose Functions
are accompllshed through the highly c00rdinated actiVity of the
oF
/．???
?
?
?
、
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many mandibular musCles, their cotllplox neura■ mechanisms and
the movement of temporo―mandibular joint, influenCed essentialy
tO the masticatory function。
M a xintu血l biting Force        l
.              |′
Maximum biting force of the First ■olar of mandible was
与9kg in the Japanese normal subject and such force is the same
as reported in the literature. 3,2し,25  EMC activities of
elevator muscles luring powerful biting in the tllandibular
reconstructed Patients were intensely active as shown´in theヽ L
norma■,subject.  工n the reconstructed patientg who had patural
teeth on the operated side, maxitnum liting fOrce、is a little
lower than that of the norIIlal subjeCt blt itt denlture vearer
on the operated side max■mum biting force ■s far ■ower than
usual denture wearer w■th  compla■nt of. severe tenderness  ,
of denture underlying mucous tlletllbrane dur■ng bi ing.´ Bes■degi
findingg OF flat and insuFfic■ent alvoolar ridge oF the
reconstructed mandible suggested that there is a diFficulty
6F prosthetic treatIIlento  Naturally ■n the patients Without
bone transp■tation, extremely decreased tnaximum biting forCe
and EMG actiV■ty were recorded which indicate the al■ost no
masticatory function ■s r etla■ned hav■ng sound falf of unandib10
with natura■ teeth and mpsticatOry musc■es.  
｀
、
In the patient whO had bone transplantation two years
after mandibu■ectomy (case NO。 13 in Group 4)muscle actiVities
and max■mum biting Force were Far lower than thOSe Of the     ｀
normal subject beFore、bone =ransp■tatlon ■ike Other patients
?
?
‐
．?
??
/
|・
/
/
′
‐14_
1,電|==ふ,1
in Group し, hOwever aFter bone transplantation muscle activities
and maximum biting Fdrce 'oF pperated side were extremely increaged。
The elevator muscles, masseter and temporal muscles separated       l
from the attached area of the mandib■ f r a 10ng uration       l
with lower EMG activity and biting Forc, were thOught tO be so
called disused atrophy, whi■e aFter bone trangplantation          ｀
concern■ng the extremely increased electr■cal ctiv■y and     _     '
biting force the muscles reattached to the transplantated .  ｀  ″   ・ /
ヽ
bone are cons■dered to restOre the■r functiOn.    ′′ _    、 1
Masticatory erFic■ency′                       ´        ‐
Masticatory eFficiency in the Japanese norm1l subject
showed the same resぃlt aS European peaple.21 =n the mandibular
reconstructed patient the lllasticatory effic■ency wagl■nf uenced
mainly by the numbers Of natural teeth of tnandible and occlusa■
シ
correlation due to the dev■atiOn of mandible rresp ctive of
the resected and/or reconstructed regions ■n the mandibl .
S ummary         .
Electromyographic activities of jaw muscles, mandibula r
m ovement, maxilnum biting Force and masticatory efficiency were
ノ
ノstudied in sixteen patients with mandibulectomy.                  /
1。 E■ectrontygraphic activities of the depressor and elevator
musc■es of the mandible were altnost the sallle as norIIla■ ubject .  i
in the patients with tnandibular reconstruction, and in the        l.
patients w■thout bone`transplantation remarkable low musclo
activ■ties were observed.
/
T
??
?
??
?
?
?
― ■5-
` '`   =
‐、
il                           ・
・              2. Concerning the maximum biting force, in the patient
w■th mandibu■ar reconstruction w■th natura■ tQeth in Operated
l:1      5■de, the max■mum biting Force was n,arly as sim■lar as the            /
1i       nOrmal subject, but with denture on operated side biting force       r
'        was Far lower than usual denture wearer w■th the coulp■a■nt of     l
・ l        tenderness at denture underlyinなmucouS membraneo  Extremely ′
°        low biting force wag shown in the tnandib■e resectёd patients
without bone transplantation.
ヽ                           ′     ｀   ― ‐/
1.1            3. The masticatory effic■ency n he tnandibular reconstructod
ll' ・     patient wag lower than that oF the norulal・subjec o  The locPli｀y   ,   1
l       of resedtion of the mandiblo itse_ f did not st,Ong■y efFec  oni   ll =_1
1 .  ・                               =
i        the masticatory effic■en y, but tllandibular dev■ation and the    .
number of remaining natura■ teethヽ―of the mandiblel were well       :    i
il       assumed to be ■mportant Factors for the effective mastication.        ・ ´
与. Deviation ,o the Operated side during opening and        t  il
distrubance of the latera■ movetllent of the tnandiblo‐to normal′
。      s■de were generally obServed in these patients.                       _´J
・■             5. Electrontyographic activities and ulaximum biting force oF
‐ .       the patient―w■七bl ma dibu■ectomy were extreme■y increased after
■  bOne transp■antation.               |.1/
1  .          6. There was nO tnarked differenCes of EMC activities and      i ′′:
・ .: `       ax■mum biting ■orce between the patients ,■th CondylectolEly        /.
: ・       and W■thOut condy■ectomy.                      .
11..           In concl.usion′ it may be stated that jaw ILuSC10 activities   l    ‐`・
.l        of thёpatients with mandibular reconstruction show al■ost the     ‐
。          same activity in the normal subject and the mandibular reconstruction
concern■ng the repos■tion of ocClusa■ re■ation and reconstruction
:                                                                 ヽ
 、                            (
.  .                                                                                      1・          1            1
1,|                    ・                - 16 _                   、 、  、   1 1
?〓
?
?
of the alveolar ridge wi■l enable patients to well recover
the tnasticatOry functione
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可主論 文
Fig IClass■fication of Mandibular ReConstruction
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Figo II
ヽ
Clinical findings in the patient No.9 with mandibular
A.
C。
?
?
?
?
?
?
Front and lateral v■ews showing satisfactory
lntraoral feature.  Note flat alveolar ridge。
|:i:::::R:Ta:l::s :::in::itiliiti ttittu:。:こ:[r
fac■al ppearance
is transplanted with
of the reconstructed
TABLE ‖。 ELECTROMYOGRAPHIC
MUSCLES OF NORMAL
SPONTANEOUs DISCHARGES OF MASTiCATORY
AND RECONSTRUCTED SUBJECTS
Left side
Masseter
Digastric
Anterior
Medial
Posterlor
Right side
Masseter
temporal
temporal
temporal
ヽ
十
十
+
+
15μv
15μv
D:gastric     `
Anterior temporal
Medial   tempOrai
Posterior tempora:
― =Amplitude below
+=Amplitude above
+
+
+
+
+
+
十
+
十
+
+
+
?
?
?
?
?
?
―――――――― ―一    、‐   ――_
Figo IIIo ELECTROMYOGRAPHIC sPONTANEOUs DIscHARGES
LeFt
A
Right
Maggeter
Digastric
AnteriOr tempora]
Medial temporal
Posterior temporal
OF MASTICATORY MUscLES AT REST
C
LeFt Right
‐
―
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|
‐
Lert    D
●
Magseter
Digagtric
Anterior temporal
Medial tempOral
Posterior temporal
Lert Ri ght Ri ght
|
可岬 甲呻力明“
脚い
?
?
NOrmal subject
N。. 1, BefOre OperatiOn(C)Group III, N。. 10(D)Group lv, N。. 15
Patient before
operation Patients with mandibulectOmy
Muscle Normal
SutteCt No.:
Group l Group 2 Group 3 Group 4
No.2   No.6  No.:O  No.:5
Patient Before
operation
TABLE Ⅲ. ELECTROMYOGRAPH:C ACTiVITIES OF MASTICATORY MUSCLES OF
NORMAL AND RECONSTRUCTED SUBJECTS DURING FORCED BIT:NG
Patients with mandibulectomy
Left side
Masseter
Digastric
Anterior temporal
Media!   tempora:
Posterior temporal
Right
Masseter    、
DigaStric  ´  、
、 Ante)ior tempora:
Medial   temporal
Posterior temporal
一=Amplitude
+=Amplitude
++=Amp!itude
Normal
SutteCt
++
++
++
++
++
++｀
++
++
Oヽ″iv～50μv
50μv～100 μv
abov  100μv
Group l Group 2
No.2 No.6
Group 3 Group 4
No。9   No.:5
++
+十
++
十+
+
+
十+
+
++
++
+
+
++
++
+
+
++
++
++
++
++
++
++
+
++
十+
++
++
十
+
++
++
+
++
+
++
+
+
+
Fig  IV, ELECTROMYOGRAPHIC ACTIVITIES OF
喘
Lert
Masseter
Digastric
AnteriOr tempOral
MASTICATORY MUSCLES DURING FORCED BITING
B                  c                  c,
・111111111111)|キ
ll}″
‐ヽ     ~―
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……」"踊‖師サド
(A)NOrmal subject                  (B)  N。. 6
(C)N。. 13, Mandibulectomy withOut bOne transplantatiOn
(C')N。. 13, After bone transplantatiOn
¬ 副 脚
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Medial
PosteriOr
Right
tempOral
tempOral
Masseter
十
_u_
― r・1、～¬´ゝ ′ヽ
…
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Ⅲ
～｀嗜中り1籠11‖いギ市1111い
Digastric
Anterior temporal
Medial ternpOral
Posterior temporal
!loo口v
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TABLE Ⅳ. ELECTROMYOGRAPH:C ACT:V:TIES OF MAST:CATORY MuscLES OF
NORMAL AND RECONSTRUCTED SUBJECTS DUR:NG FORCED OPENING
Patients with mandibulectOmy
Muscle Group l Group 2 Group 3 Group 4
No.2   No.6  No.:O  No.:5
Left side
Masseter
Digastric
Anterior tempOral
Medial  tempOral
Posterior temporal
Right side
Masseter
Digastric  、
Anter:or tempQral
Medial   tempOral
Posterior tempOral
Maximum open:ng(cm)
一=Amplitude
+=Amplitude
++=Amplitude
Fig. Vo ELECTROMYOoRAPHIc ACTIvITIES oF MAsTIcATORY MuscLEs DURING FORCED OPENING
++
++
4.2
0 μv～50μv
50μv～:00/rv
abov  !00/rv
+
+
3.5
++
十
++
4.0
+
++
+
++
4.2
十
++
+
4.0
+
＼
2.5
Digagtric
AnteriOr tempOr●1
MOdial temporal
Posterior temporal
Right
Masgeter
Digagtric
AnteriOr tempOral
Medial temporal
Posterior temporal
―弓 喝い 、ヽ い
| 〆｀
へ 銚 ヽ
:loo llv
5 8eC?
?
?
Normal subject
Group IV, N。. 16
Patient before
operation
LOrt                      l
Maggeter                 l
(B)Group III, N。. lo
TABLE V. ELECTROMYOGRAPH!C ACT:VITIES OF MAST!CATORY MUSCLES OF
NORMAL AND RECONSTRUCTED SUB」ECTS DUR!NG LATERAL MOVEMENT
Patients with mandibulectomy
Muscle Group l Group 2 Group 3 Group 4No.2   No.6   No.10  No.!4
Left side
Masseter
Digastric
Anterior temporal
Medial   temporal
Posterior temporal
Right side
Masseter
Digastric
Anterior temporal
Medial   temporal
Posterior temporal
Deviation range(cm)
+
+
++
++
++
十
0.7
+
+
+
+
+
0.7
+
+
+
O.5
++
++
+
++
+十
十
!.0
++
+
O.3
+
+
+
+
O.7
Patients with mandibulectomy
Normal
SutteQt
+
+
十+
十
+＼
+
十+
O.7
Group:
No.2
+
0.5
Group 2
No.6
十
+十
+十
十
十
++
0。2
Group 3
No。!0
+
+
十
0。7
Group 4
No.:4
+十
十
+
0。 :
+・
十
+
十
0。7
?
?
?
?
?
―=Amplitude Oμv～50μv
+=Amplitude 50μv～!00μv
++=Amplitude above :00μv
Fig. VI. ELECTROMYOGRAPHIC ACTIVITIES OF MASTIcATORY MUsCLES DURING LATERAL MovEMENTS
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Operation
TABLE Ⅵ.ELECTROMYOGRAPH!C ACTIV!T:ES OF MAST:CATORY
NORMAL AND RECONSTRUCTED SUB」ECTS UR:NG
MUSCLES OF
PEANUTS CHEW:NG
Patients with mandibulectomy
Muscle
Left side
Masseter
D:gastr!c
Anterior temporal
Medial   temporal
Posterior temporal
Rlght side
Masseter
Digastric
Anterior tempora:
Medial   temporal
Posterior temporal
Group : Group 2
No.2   No.6
Group 3 Group 4
No.10  No.15
+十
+
++
+十
十十
++
+
++
++
+十
++
+
++
+十
+
++
+
+
+
十
十
+
十+
+
++
+
++
十十
++
++
+
十+
+
++
十+
+
++
++
++
十+
+
++
++
+
+
+
++
十十
++
+
+
+
＼
?
?
?
?
?
―=Amp:itude  Oμv～50μv
十=Amplitude 50μv～100 μv
++=Amplitude above 100μv
Fig. VII. ELECTROMYOGRAPHIC
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TABLE Ⅵ:. ELECTROMYOGRAPHiC ACT:ViT:ES OF MASTiCATORY
MuSCLES AND MAXIMUM BITING FORCE OF NORMAL
AND RECONSTRUCTED SUBJECTS
Musc:e
Left side
Masseter
Digastric
Anterior tempora:
Media:  tempora:
Posterior tempora:
Right side
Masseter
Digastric
Anterior tempora:
Media:  tempora:
Posterior temporal
Maximum biting fOrce
natural tooth (kg)
artificia: tooth (kg)
++   ++
++   +
++   +
++   ―
++   ++    十
++   十     +
++   十+    ―
++   +     +
Norma: Before
SubieCt Operatton
Group:
No。2
++
+
十
+
+
+     +
++    +
+     ―
+     ―
++    ―
+     ―
++    十
++    +
+     ―
Group 2
No.6
+十
+十
+
+
十+
+
十+
¬20F3.5
Group 3
No.9
+
+
十+
++
++
++
+
Group 4
No.:3
¥
十
+
+
+
++
+
十
十+
++
+
「
49F37「8 F3* b decreased muscle activity and a low biting forCe were
found w■th tenderness of denture underlying mucOus melnbrane,
bowever obvioug muscle activity were recorded during
forced biting (Table III, Fig IV)
Patients with mandibulectOmy
supjecl  operation
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IES OF MASTICATORY MUSCLES DURINC FORCED BITING
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●TABLE Ⅵ‖。 MASTICATORY EFFICIENCY OF NORMAL AND
RttCONSttRUCTED SUB」ECT
Patients with mandibulectomy
Normal  Before
subject  Operation
Gr up l
No。2 No.3 No.4
Group 2
No.5 No.6 No。7
Masticatory
efficiency %
Numbers of the｀
natural teeth of the
mandible
68 42 21 26.642.2 21.6 34.9 :0.0
:22:414
Pat:ents with mandibulectomy
No。8 No.9
Group 3
No.:O No.|: No.:2
Group 4
No.:3 No.:4 No.15No.:6
47.4 10。0 41.5  18.2
12
0
13 5:27 2
eating一=no activity of peanuts
O=no examinat:on
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Fig IClassification of Mandibular Reconstruction
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TABLE Ⅵl. ELECTROMYOGRAPHiC ACT:ViT:ES OF MASTiCATORY
MUSCLES AND MAXIMUM BIT:NG FORCE OF NORMAL
AND RECONSTRUCTED SUB」E S
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* a decreased muscle activity and a low biting force were
found w■th tenderness of denture underlying mucous membrane,
however Obvious muscle activity were recorded during
forced biting (Table III, Fig IV)
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●TABLE Ⅵ‖。 MAST!CATORY EFF!C:ENCY OF NORMAL AND
RECONSTRUCTttD SUBJECT
Patients with mandibulectomy
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